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Input: GA and DAG characteristics
Output: An optimal task scheduling
1. Call INIT procedure to create initial population
. Repeat
. Call Mapper procedure to apply task-to-processor mapping and evaluate fitness
. Copy the elitism individuals directly to the next generation
. Repeat
. Call Roulette-wheel operator to select candidates
. Call Crossover operator
. Call Mutation operator
. Until the new population is completed
10. Replace the old population with new one
11. Until the termination criteria are met
12. Return an optimal schedule
End
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Procedure INIT
Input: A DAG with its characteristics, PopSize and n are as length of Population and chromosome
respectively
Output: An initialize Population with PopSize
. Size=1;
. Ind1= Call HEFT-UpwardRank to make first individual
. /Add Ind1 into Population
. Size=size+1,;
. Ind2= Call HEFT-DownwardRank to make second individual
. /Add Ind2 into Population
. Size=size+1,;
. Ind3= Call HEFT-LevelRank to make third individual
. /Add Ind3 into Population
10. Size=size+1,
11. Popl= Shuffle ( Population(1) , n)
12. Pop2= Shuffle ( Population(2) , n)
13. Pop3= Shuffle ( Population(3) ,n)
14. Add PopSize/5 of individuals from Popl to Population so that containing its first individual.
15. Add PopSize /5 of individuals from Pop2 to Population so that containing its first individual.
16. Add PopSize /5 of individuals from Pop3 to Population so that containing its first individual.
17. For the rest, generate random individuals to fill Population with PopSize size.
Return Population with PopSize

O©CoOoO~NO OIS, WN -

Procedure Shuffle ( Individual, n)
Input: An individual and n as length of its chromosome size
Output: A list containing k members of individuals known as CurrentPop with CurrentPopSize.
. CurrentPopSize=1,;
. CurrentPop=[];
. Add Individual to CurrentPop
. Copy Individual to T
.Fori=1ton-1do
6. Find - as the first successor of T;
7. Temp =Ti;
8. L=k-1;
9. For g=ito k-2 do
10. Tq = Tgs1
11. End-For
12. T. = Temp
13. If feasible(new individual) then
14. Add new individual to CurrentPop
15. CurrentPopSize = CurrentPopSize+1;
16. End-if
17. /] Again it repeats for original individual to make new one
18. Copy Individual to T
19. Find Tj as the last predecessor of T;
20. L=j+1;
21. Temp=T,.
22. For g=i down to j+2 do
23. Tq = Tq.l
24. End-For
25. TL=Temp
26. If feasible(new individual) then
27. Add new individual to CurrentPop
28. CurrentPopSize=CurrentPopSize+1;
29. End-if
30. End-For

O wNE
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Abstract:

Distributed systems such as Grid- and Cloud Computing provide web services to their users
worldwide. One of the most important concerns that service providers face is total cost of
ownership (TCO). A large portion of TCO is related to power consumption due to inefficient
resource management. Task scheduling module as a key component can have a great impact on
user response time and underlying resource utilization. Such heterogeneous distributed systems
have used different processors with different speeds and architectures. Also, the user program,
which is usually represented as a directed acyclic graph (DAG), must be executed on these
types of parallel processing systems. Since work scheduling in such complex systems is part of
NP-hard problems, the existing heuristic approaches are no longer efficient. Therefore, the
workflow is to use hybrid meta-heuristic approaches. In this paper, we have presented a meta-
heuristic genetic shuffled task scheduling algorithm to minimize the total execution time and
duration of user programs. In this regard, we take advantage of other heuristic methods such as
Heterogeneous Fastest Termination Time (HEFT) to generate an intelligent initial population
using a new hybrid operator, which creates a wealth for exploring feasible and promising
individuals in the search space. We also direct other genetic operators in the correct way to
produce a near-optimal final solution. To achieve tangible results, we have performed several
scenarios. Compared to other existing approaches such as HEFT and QGARAR versions, our
proposed algorithm has performed better in terms of average duration.

Keywords: Task Scheduling, Cloud Computing, Directed Acyclic Graph (DAG)
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